Evidence for neuropeptide Y synthesis in the rat anterior pituitary and the influence of thyroid hormone status: comparison with vasoactive intestinal peptide, substance P, and neurotensin.
Neuropeptide Y (NPY), a 36-amino acid member of the pancreatic polypeptide family, was found to be present by RIA and immunocytochemistry in the rat anterior pituitary gland. NPY prohormone messenger RNA (mRNA) was identified in the pituitary by Northern blot analysis. The possible regulation of NPY was examined by determining the effects of thyroid hormone manipulation on peptide synthesis. Three other anterior pituitary neuropeptides, neurotensin (NT), substance P (SP), and vasoactive intestinal peptide (VIP), were studied for comparison. Hypothyroidism was found to significantly increase the pituitary content of NPY, SP, and VIP and their respective mRNAs but to decrease the quantity of NT. Immunocytochemistry revealed very weak NPY immunoreactivity in scattered cells in control rat anterior pituitaries, but in hypothyroid rats a greater number of positive cells were seen, and the staining was relatively intense. These positive cells were identified as a subset of thyrotropes. In T4-induced hyperthyroidism NPY, NT, and VIP levels were unaffected whereas SP concentrations fell considerably. TRH treatment produced a decrease in NT and had no effect on NPY, SP, or VIP. These changes were found only in the pituitary; no net change occurred in hypothalamic peptide and mRNA levels. Since the changes in pituitary peptide and mRNA levels occurred coordinately it appears that regulation by thyroid hormone status occurs, at least in part, directly at the level of gene transcription. The changes in these 4 regulatory peptides in hypothyroidism and their known powerful effects on pituitary function suggest that they may have a significant paracrine or autocrine influence in controlling the alterations in pituitary secretion.